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ABSTRACT: 

CHG DATE= 19990617 STATUS=0> An oil pump for replacing the conventional 
piston type oil pumps used in motor cycles, comprises three plates with a feed 
pump section between an adjacent pair of the plates and a scavenge section 
between the other adjacent pair of the plates. Appropriate bores and 
galleries, e.g. 98 and 100, are provided between adjacent plates for 
transferring the pumped oil. The pumping sections incorporate rotary lobed 
pump members 89. <IMAGE> 
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(54) Rotary pump construction 

(57) An oil pump for replacing the conventional piston type oil pumps used in motor cycles, comprises 
three plates with a feed pump section between an adjacent pair of the plates and a scavenge section 
between the other adjacent pair of the plates. Appropriate bores and galleries, e.g. 98 and 100, are 
provided between adjacent plates for transferring the pumped oil. The pumping sections incorporate rotary 
lobed pump members 89. 
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SPECIFICATION 

Improvements relating to pumps 

5 This invention relates to pumps, and in parti- 
cular relates to pumps for motor cycles of the 
type sold under the name "Triumph" being 
Triumph twin motor cycles of ratings 350, 
500, 650, and 750. The motor cycles may 

10 have engine types which are described as 
"unit" and "pre-unit." In the unit type, the 
engine and gear box are formed as a single 
unit, whilst in the pre-unit type, the engine 
and gear box are more spaced or separated. 

15 The present invention Is concerned with the 
provision of an oil pump for the engines of 
such motor cycles, which are referred to 
herein and in the claims as "motor cycles of 
the type set forth", as the invention was 

20 made to meet a specific problem which oc- 
curs in connection with motor cycles of the 
type set forth, but it is submitted that the 
invention may have wider application in cir- 
cumstances where similar problems exist at- 

25 though we do not know of any such circum- 
stances at this time, because different makes 
of motor cycles utilise different oil pump ar- 
rangements. 
The oil pump of a motor cycle of the type 

30 set forth is for performing two functions, 
namely .the pumping of lubricating oil to the 
crank shaft bearings, and the scavenging of oil 
from the engine sump. An oil reservoir spaced 
from the engine sump is provided, and the oil 

35 pump draws oil from this reservoir and feeds 
same to the crank shaft by means of a feed 
section of the pump, whilst the scavenge sec- 
tion scavenges oil from the sump and returns 
it to the reservoir. The scavenge section has a 

40 bigger pumping rate than the feed section in 
order to ensure that oil will not collect in the 
sump other than to a pre-determined level dic- 
tated by the extent to which suction pipe 
forming the suction side of the scavenge sec- 

45 tion extends into the sump. Typically, the de- 
sign will be such as to leave only a small 
amount, say 100cc, of oil in the sump during 
the running of the engine. 
The crank case of a motor cycle of the type 

50 set forth Is provided with a mounting for the 
oil pump, and such mounting comprises a face 
portion of the crank case which is flat and has 
a number of ports provided therein for the 
suction and delivery of the oil. The known 

55 pump comprises a pump body which is se- 
cured to the face portion by means of fixing 
screws or bolts, the pump body having aper- 
tures which match the ports. Pumping Is 
achieved In that the pump body has a pair of 

60 cylinders in which are located rod plungers or 
pistons having connecting ends which are 
connected by means of an eccentric to a 
driven shaft of the engine. This driven shaft 
lies parallel to the crank shaft and its axis is 

65 spaced from but at righr2 ^3-^-5*- east" Verf 



face portion. 

The pump body comprises suction apertures 
for the respective pistons or plungers, which 
form the active components of the feed and 

70 scavenge sections of the pump, and delivery 
apertures on opposite sides of spring loaded 
one way valves so that, in conventional fash- 
ion, reciprocation of the plungers during oper- 
ation of the engine effects pumping of the oil 

75 through the feed section and through the sca- 
venge section. The differential rate of delivery 
of the respective sections is achieved by mak- 
ing one of the plungers slightly larger in dia- 
meter than the other. The pump is concealed 

80 in that it is covered by means of a crank case 
cover. 

Such a pump has been used in connection 
with motor cycles of the type set forth for in 
excess of thirty years, but the pump is a 

85 source of difficulty insofar as if solid particles 
are entrained inside the pump, this can cause 
the jamming of the one-way valves, and 
blockage and ineffectiveness of the pump, and 
starvation of oil to the crank shaft, can result. 
90 Many attempts have been made to design a 
new pumping unit to overcome this problem 
but as yet no attempt has been commercially 
successful because of the constraints imposed 
on the designing of an alternative pump unit. 
95 One of the constraints is that the pump 
should be capable of being eac.ased.by the 
crank case cover, which means that the pump 
must be a small hand holdabie unit. 
The pump according to the present inven- 

100 tion meets all requirements and has performed 
satisfactorily under road and bench testing. 

The invention comprises the provision of a 
pump as a replacement of a known pump in 
motor vehicles of the type set forth, and the 

105 pump is constructed from three plates ar- 
ranged in sandwich construction and between 
respective adjacent plates are pumping cham- 
bers having rotary pumping elements forming 
respectively the scavenge pump section and 

110 feed pump section, and wherein galleries are 
formed between the opposed plate faces to 
provide for the feed and return of oil pumped 
by the rotary pumping members from and to 
a group of ports arranged to match the port- 

115 ing oh the face section of the crank case, the 
pumping members being arranged to be driven 
by the said driven shaft of the engine, a suit- 
able adaptation of the drive coupling being 
provided if required. 

1 20 If the three plates are described as first; 
second and third as related to the order of 
their closeness to the face section of the 
crank case, the scavenge pump section being 
arranged between the first and second plates, 

125 whilst the feed pump section is arranged be- 
tween the second and third plates. 

There may be a one-way check valve be- 
tween the second and third plates and in the 
discharge passage from the feed section. 
'^^^ 9 "n'^i'^'/friP'ng members may comprise, for 
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each pump section, inner and outer rotary 
lobed members. 

The construction according to the invention 
provides a pump unit which can be manufac- 
5 tured simply from flat plate bored and milled 
to provide the necessary ports and galleries, 
and is shaped so as to fit inside the cranic 
case cover. It can be bolted onto the base 
section directly in place of the conventional 
10 pump. 

An embodiment of the invention will now 
be described, by way of example, with refer- 
ence to the accompanying drawings, wherein: 

Fig. 1 is a side elevation of a portion of a 
1 5 cranic case of a motor cycle of the type set 
forth; 

Fig. 2 is a side view of the pump indicated 
in Fig. I,; 

Fig. 3 is a sectional elevation of a pump 
20 shown in Fig. 2; 

Fig. 4 is a front view of the pump according 

to the present inventions- 
Fig. 5 is a side view of the pump shown in 

Fig. 4; 

25 Fig. 6 is a perspective view of the pump 
shown in Figs. 4 and 5; 

Figs. 7 and 8 respectively are diagrammatic 
views showing the oil galleries in the pump 
shown in Figs. 4, 5 and 6; 

30 Fig. 9 is a developed view showing the op* 
posing faces of the first and second plates 
shown in Figs. 4, 5 and 6; and 

Fig. 10 is a view similar to Fig. 9 but show- 
ing the second and third plates. 

35 Referring to Fig. 1, a portion 10 of the mo- 
tor cycle crank case is shown, such section 

10 being coverable by means of a timing case 
cover (not shown). The crank case portion 10 
is provided around its periphery with threaded 

40 apertures 12 for the receipt of screws which 
connect the cover thereto and in the figure is 
shown the crank shaft 1 4 of the engine and a 
parallel shaft 16 carrying gear wheel 18. The 
shaft 16 is in fact a cam shaft, but its main 

45 function is not material to the present inven- 
tion. Located under the shaft 16 is a face 
portion 20 of the crank case which is pro- 
vided with various ports 21, 22, 23 and 24. 
There is a pair of ports 21, whilst ports 22, 

50 23 and 24 are single ports. Shown in dotted 
lines in Fig. 1 is a conventional oil pump, be- 
ing designated by numeral 26. The pump is 
coupled via a block 28 to the shaft 16 in an 
eccentric fashion so that rotation of shaft 16, 

55 which occurs when the engine is running, ef- 
fects reciprocation of the block 28 in the 
manner illustrated by arrow 30. This effects 
operation of the pump 26 resulting in sca- 
venging of the crank case sump of oil and 

60 returning it to a reservoir, and also suction of 

011 from the reservoir and feeding of oil to the 
bearings of the crank shaft 14, through appro- 
priate passages leading to and from the pons 



venge section of the pump, while ports 23 
and 24 respectively form the suction and de- 
livery side of the feed section of the pump. 
If reference is now made to Figs, 2 and 3, 
70 it will be understood how the pump 28 oper- 
ates. 

As this invention Is concerned with a pump 
for mounting on the face section 20 of the 
crank case, when referring to the respective 

75 sides of the conventional pump and the pump 
according to the invention, the expression 
"face" refers to the side which faces the sec- 
tion 20, whilst the expression "rear" refers to 
the opposite side. 

80 In Fig. 2 the conventional pump is viewed 
from its face side, and it will be seen that it 
comprises a mounting face 32 provided with 
suction ports 34, a delivery port 36, a further 
suction port 38 and a further delivery port 40 

85 which respectively register with the ports 21, 
22, 23 and 24 when the pump is attached to 
face portion 20. Attachment is by means of 
screws which pass through apertures 42 in 
the pump body and engage threaded apertures 

90 44 in face portion 20. The pump body is 
provided with two bores 44, 48 defining 
pumping chambers receiving pumping plungers 
50 and 52. The plungers 50 and 52 and 
bores 40 and 48 are of different displacement 

95 thereby to define the scavenge section of the 
pump and the feed section of the pump. 

The bores 44 and 46 are blind bores except 
for output passages 54 and 56 which lead to 
output chambers 58 and 60. These chambers 

100 contain spring loaded one-way ball valves 62 
and 64 and delivery ports 36 and 40 respec- 
tively communicate therewith. The chambers 
58 and 80 are closed by means of screw 
plugs 66 and 68. 

105 As will be readily understood, as the plun- 
gers 50 and 52 are reciprocated, oil is drawn 
in through ports 34 and 38 respectively from 
the sump and oil reservoir, and as the plun- 
gers 50 and 52 are returned, i.e. they de- 

110 scend in Fig. 2, when they pass ports 34 and 
38 the oil remaining in the pumping chambers 
is forced past the valves 62 and 64 into 
chambers 58 and 60 and eventually out of 
ports 36 and 40. 

115 The conventional pump suffers considerably 
from failure as a result of blockage of the 
chambers 58 and 60 due to the accumulation 
of dirt in such chambers and in the vicinity of 
the one-way valves 62 and 64. 

120 The present Invention provides a pump 
which overcomes these difficulties, and one 
embodiment is illustrated In Figs. 4 to 10. 

Referring firstly to Figs. 4, 5 and 6, the 
pump comprises the plan configuration shown 
• 125 in Fig. 4. It is this shape so that it will attach 
directly to screw threaded bores 44 and. 46 in 
face section 20 by passing bolts through 
holes 70 in the pump shown in Figs. 4 to 6. 
-ir^n- j^n in Figs. 5 and 6, the pump 72 
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are secured together by means of botts 80. 
The view in Fig. 4 is viewing the rear face of 
the third plate 78, whilst in Fig. 6, the as- 
sembly being turned round, the face side of 
5 plate 74 is In view, although the plates 76 70 
and 78 are also visible as Fig. 6 is a perspec- 
tive view. 

As is seen in Fig. 6, the face side of plate 
74 is recessed as shown at 80 for receiving 

10 the end of shaft 16 when the pump is con- 75 
nected to the crank case, and the end of a 
drive shaft 82 is also visible, such shaft 82 
having a key 84 permitting the driving of the 
shaft 82 by means of shaft 16. Shaft 16 may 

15 require to have an adaptor enabling it to be 80 
drivingly coupled to the key 84. Driving of 
shaft 82 effects driving of rotary pumping 
members in pumping chambers 86 and 88 il- 
lustrated In dotted lines in Fig. 5. 

20 Fig. 6 also shows that the face side of plate 85 
74 is provided with ports 90, 92, 94 and 96 
which, when the pump is attached to the face 
portion 20 of the crank case, respectively 
register with ports 21, 22, 23 and 24. Be- 

25 tween the plates 74, 76 and 78 are ports and 90 
galleries for the passage of oil from the re- 
spective ports 90 and 94 to the pumping 
chambers 66 and 88 and then eventually back 
out of the delivery ports 92 and 96, and if 

30 reference is made to Figs. 7 and 8 the oil 95 
flow paths will be explained. 

In Fig. 7, the flow of oil through the sca- 
venge section of the pump is illustrated. The 
two ports 90 are shown and when the sca- 

35 venge pump section 86 is operative, oil is 100 
drawn in through the ports 90 and is drawn 
along gallery 98 to the suction side of the 
pump section 86. Oil is discharged from the 
pressure side of the pump into another gallery 

40 100 which leads to an auxilliary port 102 105 
(which is in plate 76) and on the rear side of 
plate 76 is a bridge gallery 104 which leads 
to the discharge port 92. The galleries 98 and 
100 are formed on the rear side of plate 74, 

45 whilst the pumping chamber 86 is formed in 110 
the face side of plate 76. 

Fig. 8 shows the suction and delivery paths 
of the oil passing through the feed pump sec- 
tion which is between plates 76 and 78. Suc- 

50 tion port 94 is shown and this leads to a 115 
gallery 106 formed in the rear side of plate 
76. At the discharge side of the feed pump 
section there is a gallery 108 leading to an 
intermediate port 110 provided with a check 

55 valve. Oil passing this check valve flows to 120 
link galleries 112, 114 which lead to the dis- 
charge port 96. 

Figs. 9 and 10 Illustrate the oil flow paths 
in a more graphical form and also illustrate the 

60 two pumping sections 66 and 86. 125 
In Fig. 9 the first and second plates 74 and 
76 designated 1 and 2 in Fig. 9 are shown in 
developed elevation in which the rear side 
plate 74 and the front side plate 76 are vis- 
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The galleries 98 and 100 are clearly visible 
as are the two ports 90 which couple to the 
gallery 100 as shown. The auxiliary port 102 
is visible in plate 74 and the bridge gallery 
104 is shown in dotted lines. It leads to a 
port 105 In plate 76 which registers with the 
discharge port 92 in plate 74. The oil flow 
path for the scavenge pump section 66, which 
comprises an outer lobed rotor 67 and an 
Inner lobed rotor 89; is illustrated by the sin- 
gle headed arrows 114. It can be seen that 
the oil is drawn from the engine sump through 
ports 21 in face section 20 and Is supplied 
through ports 92, gallery 100 to the suction 
side of scavenge pump 66, is delivered from 
the pressure side of scavenge pump 66 to 
gallery 100 then passes through auxiliary port 
102, bridge gallery 104, port 105 and eventu- 
ally is delivered through port 92. 

Fig. 10 illustrates the plates 76 and 78, the 
rear side of plate 76 being shown and the 
face side of plate 78 being shown. The feed 
pump section is contained in the face side of 
plate 78 and comprises, like pump con- 
structed from three plates arranged in sand- 
wich section 76, inner and outer lobed rotors 
91 and 93. The galleries 106 and 106 are 
shown and the oil flow path is Indicated by 
the double headed arrows 116. Following 
these arrows from entry to exit, it will be 
seen that the oil enters, as shown in Fig. 9 
through port 94, passes through an aligned 
port 118 in plate 76, passes through gallery 
106 to the suction side of pump 88, is deliv- 
ered from the pressure side of pump 86 to 
gallery 108, is returned to port 110 in plate 
76, past the spring loaded one-way ball valve 
indicated by ball 120 and spring 122 in Fig. 
9, travel along the link galleries 112, 114, and 
eventually emerges through outlet port 96. 

The achievement of differential outputs from 
the respective pump sections 86 and 66 is 
achieved by making the rotary parts of pump 
section 86 thicker than those of section 88 so 
that a bigger swept volume is achieved In 
pump section 86. 

The inner rotors 89 and 91 may be coupled 
to the shaft 62 by means of pin and slot 
arrangements. 

The pump plates may be formed from flat 
metal stock such as aluminium, bored and 
mulled to provide the cavities, bores and gal- 
leries as required but the plates can also be 
formed by alternative methods provided the 
operating characteristics necessary can be 
achieved. 

The pump unit according to the present in- 
vention represents a unique and efficient re- 
placement for the pump unit of the type illus- 
trated in Figs. 2 and 3. 

CLAIMS 

1. A pump as a replacement of a known 
pump in motor vehicles of the type set forth, 
and thfi nump is constructed from three plates 
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arranged in sandwich construction and be- 
tween respective adjacent plates are pumping 
chambers having rotary pumping elements 
fonming respectively the scavenge pump sec- 
5 tlon and feed pump section, and wherein gal- 
leries are formed between the opposed plate 
faces to provide for the feed and return of oil 
pumped by the rotary pumping members from 
and to a group of ports arranged to match the 

10 porting on the face section of the crank case, 
the pumping members being arranged to be 
driven by the said driven shaft of the engine, 
a suitable adaptation of the drive coupling be- 
ing provided if required. 

15 2. A pump according to Claim 1, wherein 
the three-plates comprise first, second and 
third as related to the order of their closeness 
to the face section of the crank case, the 
scavenge pump section being arranged be- 

20 tween the first and second plates, whilst the 
feed pump section is arranged between the 
second and third plates. 

3. A pump according to Claim 2, wherein 
there is a one-way check valve between the 

25 second and third plates and in the discharge 
passage from the feed section. 

4. A pump according to Claim 1, 2 or 3, 
wherein the pumping member comprises, for 
each pump section, inner and outer rotary 

30 lobed members. 

5. A pump according to any preceding 
Claim, wherein the said plates are formed 
from flat plate bored and milled to provide the 
necessary bores and galleries. 

35 6. A pump according to any preceding 
Claim, wherein the plates are of aluminium. 

7. A pump as a replacement of a known 
pump in motor vehicles of the type set forth, 
substantially as hereinbefore described with 

40 reference to the accompanying drawings. 
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